To: Bll Vancouver Packet Ter@inal Nede Controller Users 


Frog: Amateur Radio Research and Development (AMRAD) 
and Terry Fox, WE4aJFi] 


_aubject: New Life for an Qld Friend 


The Amateur Radio Research and Developaent Corporation, 
ANRAD foriginators of the now popular 44.25 Level 2 gratecel) is 
pleased to announce that it is now possible to expand the origina! 
Vancouver Terminal Node Controller board’s memory without raising 
an i-Acto knife! AMRAD President Terry Fox, WE4UFI has designed a 
daughter board that plugs into an unmodified VADCG TNC and expanc 
the TNC memory from 4 kilobytes each of EPROM and RAM to up to 
32 kilobytes of each. In addition, three sottware gprogrammasie 
timers are also provided. One timer is used to provide the clack 
for the 8273 (HDLC chip} on the VADCG TNC. The other two tigers 
are used to generate tiged interrupts for the YADCG TNC (8880). 
One timer generates @askable interrupts (INTR pin), while the 
other tiger generates non-maskable interrupts (TRAP pin}. These . 
tigers can be used to a the grogrammer a gore accurate sethod 
ef controlling orotecol functions. 


In addition, there are several i6 pin sockets, one 24 pin 
socket, and a general kludge area provided for the user. This allows 
for additions such as transmitter time-out timers, or godess. 


EPROP Description 


There are four EPROM sockets provided. The sockets are 
spaced so that Zero Insertion Force {(ZIF) sockets can be used if 
frequent EPROM changing is expected. The board uses the present 
memory decoder chip {relocated onto the daughter board), with a 
jumper area used to define what type of EPROM is being used. The 
board comes jumpered for 2732 type EPROMs, but 2714, and 2744 types 
are also usable. JEDEC 28 pin socket layout is used. 


RAR Description 


As in the EPROM area above, the RAN sockets also confora to 

- the 28 gin dedec layout. The four RAM seckets will accept either 

2k devices (4116 type), or 8K devices (either static or psueda-static 
that are Intel 2186 compatible. The RAM address decoder is sigilar 
to the EPROM decoder, except that the jumper is set to 6114 type 
devices. RAM address mapping is set to begin at 848% hex, to contora 
with alder @ads to the Yancouver TNC. 


Timer Description 


in addition ta the new gemory used on the daughter board, 
an Intel 8253 tiger is implemented. This device has three independant 
software controllable tigers, each with @ sixteen bit divider. The 
old hardware baud-rate divider (CD4824) for the HDLC channel has been 
moved up to the daughter board, and acts as a pre-divider to the 8253 
chip. Each of the #253 timer’s clock inputs are juaperable to one at 
the gutguts of the CD4824, allowing timed interrupts over a large 
variation of times. Timer @ is now used to generate the clock tor the 
HDLC channel. Timer 1 is normally jumpered to the 8885 trap pin on the 
Vancouver TNC, which is non-maskable. Tiger 2 is normally jumpered to 
the 8985 INTR pin. The INTR pin creates an interrupt that is maskable 
by the CPU. The two-interrupt system allows versatile proarasming 
techniques to be used, along with better error recovery. 


Daughter Board Installation 


The daughter board is about 4.5 by 7 inches in size. Installation 
requires mo wire juepers between the two boards, and may not require any 
trace cutting on the Vancouver board. If timsed interrupts are to be 
used from the daughter board tiger chip, two traces aust be cut on the 
VADCG TNC, since both the Trap and INTR pins are normally shorted to 
ground. NO OTHER TRACES ARE CUT!! The only other requirement is that 
— sockets on the Vancouver TNC must be capable of accepting 

arge pins. 


Connections made between the Vancouver board and the ARRAD 
daughter board are aade through four wirewrap sockets that plug inte 
the Vancouver hoard instead ot the [f’s that would otherwise be there. 
These four IC's are: 


ii 8885 CPU chio 
Ui 2788 EPROM, upper left corner 


uF 74.5138 1/0 port decoder 
Uli CD-4924 Baud rate divider. 


All power and signals are sent between the two boards using 
these four sockets. It should be noted that since 2788 EPROMs are no 
langer being used, the sinus five volt supply can be eliginated. 


The first step (after saking sure that the TNC board operates 
properly without moditication) is to remove several of the Integrated 
Circuits from the VADCG TNC. They are: 


iff 8885 CPU 

U7 74888 Memory decoder logic. 
U8 74L$i38 Memory decoder. 

uf 74L$138 1/0 port decoder. 

ULi Ch-4824 Baud-rate divider. 
ULS-Ui8 2788 EPROM chips. 

Ui9-U26 2114 RAM chips. 


Now, check out the jumpers and alter them as required for the 
contiguration required. 


The next installation step is to place the daughter board over 
the Vancouver board so that the long wire-wrap socket pins extend inte 
the IC sockets Ul, U9, Ull, and Ui8. Once the pins line up properly, 
gently press the wire-wrap socket pins into the VADCG If sockets. Make 
sure that all pins line up properly, and none are Dent. 


Tt is possible that the present If sockets on the Vancouver TNC 
will not accept the larger pins of the wire-wrap sockets on the daughter 
board. If this happens, the IC affending sockets gust be replaced in 
order te use the daughter board. This isn’t as hard as it seems { I 
had to do it for the prototype board). Be careful, and use a good 
solder-sucker when regoving the old sockets. 


Now plug Ul (8885) and U9 (745138) into their wire-wrap sockets 
on the daughter toard. Place some tape over Ui8 and Ull, so no [fs 
are accidentally glugged inte thea (they are only used to gain access 
to certain lines on the Vancouver board). 


Next, plug in the rest of the IC’s and test the board out. 
Parts Required 


The daughter board has been designed to require a miniaum of 
additional components, while maintaining a high degree of operation. 
Actually, there are only two additional support I0*°s required {in 
audition to the EPROMNs and RAMs af course). 


ANRAD Daughter Board. 

74.$i38 decoder IC. 

Intel 8253 interval tiger IC. 

EPROMS, 2732 nominal (2716, 2764 optionally). 
RAMS, 6116 nominal {8% sarts optional). 
$9 Din wire-wrap Socket. 

24 pin wire-wrap socket. 

if pin wire-wrap socket. 

i4 pin wire-wrag socket. 

28 pin solder-tail sackets. 

24 pin salder-tail socket. 

16 pin solder-tail sockets. 

14 pin solder-tail sockets. 

{4 pin solder-tail sockets {optional}. 
{4 cin DIP headers {optional). 

igf UF if valt Electrolytic capacitor. 
ei UF G8 volt disc ceramic capacitors. 


End of Parts List 


KEE Be fra Ped fre tp Bek pecente EEE tenente Het prsccte Breet Betay coflSBe pemrete Geet geecate 


Well, that’s a brie? description of the AMRAD Vancouver 
Daughter Board. The initial run of boards are being made now, watch 
for gore information here, or in the ANRAD Newsletter (yes, it is 
still around, with a new editor, Deborah Borden). Or write to: 


WWRAD, PO Drawer 6148, McLean Virginia, 22184-6148, or: 
Terry Fox, WR4JFI, 1819 Anderson Rd., Falls Church VA 22843 


Also, watch for a completely new set of Asseably-lanquage 
code from AMRAD for the Vancouver board, ANRAD PAD (coming out Seon), 
or gost any ather 8888, 8885, or 788 based computer {including CP/K, 
5188, and kerox 828 systems). NETWARE (7M) is written in godular fara, 


a 


Sigilar to Ward Christensen’s Computerized Bulletin Board Systes (CBBS) 1 
software, with hooks and modules coming for AY.25 Level 3 (networking). 


Thank you for your tie, and happy fragiag!!! 


Terry Fox, @B4JFI 


